M osses, M niaceae, Plagiom nium cuspidatum . Dihydrobiflavone In P lagiom nium cuspidatum the three new dihydrobiflavones 2,3-dihydro-5'-hydroxyam entoflavone, 2,3-dihydro-5',3'"-dihydroxyamentoflavone and 2,3-dihydro-5'-hydroxyrobustaflavone were detected.
Introduction
For a long time 5',8"-biluteolin (= 5',3'"-dihydroxyam entoflavone) from Dicranum scoparium [1 , 2 ] was the only known biflavonoid in bryophytes. Meanwhile this com pound and other biflavonoids have been isolated from other mosses [3] [4] [5] [6] .
Most recently we described the isolation of a luteolin-apigenin dim er, 5'-hydroxyam entoflavone, from Plagiom nium elatum [3] . In continuation of the chemical investigation of the moss family Mniaceae the biflavonoids of Plagiom nium cuspidatum were studied.
Am entoflavone 5',3"'-Dihydroxyam entoflavone ( = 5',8"-Biluteolin) (4) R = R' = H (5) R = R' = OH

Results and Discussion
From Plagiom nium cuspidatum three biflavonoids 2, 3, 7 were isolated. By 'H NM R studies, however, it was obvious that 2 contains additionally a small am ount of the further compound 8 . C om pound 7 was identified by its 'H and 13C NMR spectra and cochrom atography with an authentic sample as the known 5',3'"-dihydroxyrobustaflavone [5] On the TLC plate com pound 2 turned after spray ing with NA from its original yellowish fluorescence to bright red (Table I) . A similar colour reaction is also given by eriodictyol [7] . Together with a molecu lar mass of 556 this suggested an eriodictyol-apigenin dimer.
Its structure as 2,3-dihydro-5'-hydroxyamentoflavone (2) was deduced from its 'H and 13C NMR spectra by comparison with the spectra of some known biflavonoids (Tables II and III) . The 'H NM R spectrum of 2 shows the typical ABX-system of the protons at C-2 and C-3 of a flavanone at 2.78, 3.18 and 5.46 ppm as well as two meta coupled dou b le ts at 5.91 and 5.92 ppm which must be attributed to the protons at C-6 and C-8 of the flavanone moie ty, which must be linked via its B-ring to the second flavonoid. The signals of the protons at the carbon atoms C-3", 6 ", 2"', 3"', 5'" and 6 "' are found at al most the same position and with identical multiplicity in the spectra of 2,3-dihydroam ento-(1 ) and amentoflavone (4). Therefore, the second flavonoid moie ty is apigenin. linked via C-8 . The remaining two meta coupled doubletts at 6.87 and 7.04 ppm must be attributed to the C-2' and C-6 ' protons of the eriodictyol moiety which must therefore be linked as shown by the structural formula of 2. These argu ments are corroborated by the 13C NM R spectrum (Table III) in which again the only significant differ ences compared with 1 are in the range of the B-ring signals of the eriodictyol moiety, which shows the chemical shift and protonation pattern which one expects. Thus the structure of 2 is proved.
The elucidation of the structure of 3 was carried out analogously. In the proton spectrum all signals except those at C-2'", C-5'" and C-6 '" have the same chemical shift and multiplicity as in the spectrum of As mentioned above the 'H NM R-spectrum of 2 revealed the presence of traces of another dihydrobiflavone (see Experim ental) in our sample. Its proton signals, as far as they are not obscured by the signals of the main com pound, show the chemical shift and mul tiplicity, which are expected for a 2,3-dihydro-5'-hydroxyrobustaflavone (8 ) ( Table II) . The signals for the protons at C-3", C-8 ", C-2'", C-3'", C-5'" and C-6 '" occur at almost the same position as the corre sponding signals of robustaflavone (6 ) . The rem ain ing clearly separated signals -two meta coupled doubletts -can be assigned to the protons at C-2' and C-6 ' of 8 . A lthough the remaining signals are partly concealed there is no evidence against the pro posed structure of 8 .
Experimental
Plant M aterial
Gam etophytic material of Plagiomnium cus pidatum (H edw .) T. K op., collected from two differ ent localities, was thoroughly cleaned and air-dried:
1. Laukenm tihle, Hessen, W. Germany: 69 g. 2. W aldfriedhof Kaiserslautern, Rheinland-Pfalz, W.
Germany: 431 g.
Voucher specimens are deposited in the Herbarium of Fachrichtung Botanik, Universität des Saarlandes (Indexed in Index H erbariorum , "S A A R ").
Since the flavonoid patterns of samples from both localities were identical, as determ ined by 2D-TLC, they were combined. The total air-dried material was ground and defatted with CHC13. The flavonoids were then extracted by repeated treatm ent with E t0 H /H 20 (8 :2 ). The combined extracts were evaporated. The residue was partitioned between E t0 A c /H 2 0 . The E tO A c phases were reduced in vacuo and dissolved in E tO A c -M eC O E t-H O A c-H 20 ( 5 :3 :1 :1 ) and chrom atographed on a poly amide column with the above solvent as eluent. The different portions of the eluate were pooled into three fractions (A , B, C). Fraction A contained the dihydrobiflavones, 2, 3 and 8, fraction B compound 7, and fraction C a small amount of 7 and some m inor biflavonoids. By repeated CC with Sephadex LFI-20 and M e2 C 0 /M e 0 H /H 20 (2 :1 :1 ) and poly amide with the above m entioned eluent from frac tions A and B were obtained: 85 mg 2 which con-
